Abstract
Introduction of the method of random numbers
In the network simulation process, we need do a lot of random assumption, such as the number of users' access, the speed of the data packet access, the speed of the server processing data packet and so on. They subject to some random distribution. But the majority of computer programs which generate the random numbers are subject to the uniform distribution. According to the random number subjected to the uniform distribution, we need generate the random numbers subjected to other distribution forms.
Fig. 1 Random numbers generator process
In computer programming languages generally have a uniform random number function. If you need to have a random number of other distributions, it is sometimes necessary in accordance with the uniform random number for conversion. And most of them have a computer language that the pseudo-random number, random number between certain relevance, in order to avoid such a correlation, each has a random number; they need to initialize the random number generator. For example, in the C language we can use s rand function to initialize the random number generator, and then call the rand function in the definition of an effective range of access to one of the random value. In other generation before the distribution of random numbers needed to convert the value of random value between 0-1. The process is shown in Figure 1 .
After we have the uniform distribution random numbers between 0-1, we can use it to produce other distribution random numbers. 3G TS 23.101(1999) put forward a method to convert inverse function. In the process of the non-uniform distribution random variables, the inverse function method can be used by the random distribution function to solve the random variable. If we need a random variable X subject to the probability density
and its distribution function:
From the nature of the random distribution function, we know F (x) is a monotonically increasing function and meet: 
It shows Y subject to uniform distribution which range is (0,1). So, we can get Y using the computer Language, then using equation (2) we can obtain the required random number X.
negative exponential distribution of random numbers
X subject to the index distribution with μ , its distribution function is 
are random variables subjected to the 0-1 uniform distribution, we can simplify equation (4) as follows
Where K subject to (0,1) uniform distribution random numbers. So we can get the random number subjected to the index distribution.
Pareto distribution generated random numbers
In the network simulation, Pareto distribution random form is frequently used. In recent years, we found the network data flow is of a Long Correlativity, also has features similarity. The main reason for this is that the switch time length of the network ON-OFF subject to the Pareto distribution, that a number of superimposed flow, it will produce a gradual selfsimilarity.
A random variable x subjected to the Pareto distribution with k and a (k, a> 0), and its probability density as follows
（7）
We can know its mean is
The parameter K determines the minimum of the random variable, and a determines the mean and variance. If 2 ≤ a , the distribution has the infinite variance; If 1 ≤ a , the distribution has the infinite mean and infinite variance. The tail decay of Pareto distribution is slower than that of the index distribution, so it is also known as the heavy-tail distribution.
To generate the random variable x subjected to the Pareto distribution with the parameters k and a (k, a> 0). First of all, we need to get the anti-function
are random variables subjected to the 0-1 uniform distribution, we can simplify equation (9) as follows
Where U subject to (0,1) range uniform distribution random numbers. So, we can get a random number subjeced to the Pareto distribution with the parameters k and a (k, a> 0) .
Poisson distribution generated random numbers
If a random variable x subject to the Poisson distribution with the parameters λ , its distribution function is
. Despite we are difficult to derive x by analytical approach, but we can apply the computer program to find x. According to Fig.(1) , we set U is a random number subjected to (0,1) uniform distribution.
So, steps are as follows: int i = 0; int x = 0; First of all, in the network there is the wireless access part, which a cell is a unit. In each cell there is base stations (BTS); through the relay network, the data can been transmitted between its users and business support GPRS node (SGSN); then SGSN transmits data among the gateway GPRS support node (GGSN) by the backbone network based on IP. GGSN is a bridge connected 3G networks to other networks.
Wireless access part may be having many possible access models, such as GPRS, CDMA and so on. And they all follow the packet switching principles; in each cell there are a certain number of channels; each channel can access a user. Since the users' mobile character, the handoff block rate becomes one of very important indicator of QoS. In order to ensure the handoff block rate low adequately, there are some channel remained in a cell generally, which only channel for cross-cell user access.
In the uplink data transmission, the base station is responsible for forwarding data streams generated by users, a number of base stations have a data flow through the SGSN, access to the network backbone.
Cell BTS system simulation module
In the simulation which is necessary to carry out a number of assumptions, in a cell the internal users' access numbers subject to the Poisson distribution, the cross cell users' access numbers subject to the Poisson distribution. Each user's access time length subjects to a negative exponential distribution. The data stream generated by each user is a ON-OFF flow; the duration of ON and OFF subject to the Pareto distribution.
In the cell, assuming the input parameter of the number of cell channel is T, the number of the external channel reserved is M. Simulation of the process in Figure 3 . From Fig.3 we can see the cell base station simulation module. First of all, it is necessary to set the time length of simulation, and then input the required simulation parameters. In the simulation process, first of all, we need get the statistic the end of the service users in this moment, including the numbers of the cross cell access users and the internal access users;
Then, we need calculate the number of users at this time who request access, including the more users and internal users. According to the Poisson random number generator method, we need generate a certain amount of the random number subject to Poisson distribution.
Then, whether the statistical channel is adequacy, to judge how many users who request access can be inform the SGSN module whether to allow access. After SGSN judged by access admits control (CAC), we can determine the real number of users' access. Because the user access service time length subject to a negative exponential distribution, according to equation (5) and the distribution parameters we calculate the users' receive service time. This shows completely the user's access state in a cell.
3．3 SGSN simulation module
In the SGSN simulation module, users' data stream forms need to be defined. Here the ON-OFF flow is defined. In the ON-OFF flow generated by users, the duration of ON subject to the Pareto distribution with parameters on a and on k , the duration of OFF subject to the Pareto distribution with parameters off a and off k ; In the period of ON users send data rate v uniformly, where the bandwidth of SGSN process is C. Simulation chart is shown in Figure 4 . From Fig.4 we can see that after initialization of the SGSN module, receiving the notification from the simulation module, when there are users request access, CAC may be determine first of all; whether the network capacity meet the requirements of the user's QoS; If he requirements can be meet, the access is allowed; or not the access is refused. Then the ON and OFF duration of each streams are judged, and statistic. If at this time there is data flow occurred conversion between ON and OFF, then the conversion from ON switch to OFF, according to equation (10) 
The simulation results
We suppose there are 10 cells access to a SGSN, where the cell parameters are shown in table 1, and the flow access time subjects to the negative exponent distribution with the parameter 0.13 and the access number subjects to Poisson distribution.
The The queue length in SGSN are shown at Fig.5 (a) . Because the heavy-tail time distant data stream accessed, many this kind packets overlay make data packet present self-comparability. So we can see the queue length show very paroxysmal.
From Fig. 5 (b) the cell internal access block rate are shown. The real line in Fig.5(b) describes the 8-th cell and the dashed describes the 4_th cell. When system reaches steady-state, the internal access block rates of both cells are around 0.1.
Conclusion
In the study of network performance, the network simulation technology has played a huge role. In this paper, we analysis and describe the principle of the network simulation, and discuss how to get different random number, and put forward a 3G mobile communications simulation model. After the operation test, the results coincide with the basic model. In the part of the backbone network, in this article we just study it by the simulation. In real word, we need study the different protocols by the simulation. And in the wireless access part, we also need to consider the interfering factors, such as the geographical location, as well as the near and far effect, the shadow effect and so on of the wireless signal, which interfering factors, such as the shadow effect.
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